THE ASSAY  OF GOLD BULLION.                               545
The gold is then dried in a covered porcelain basin and melted in a clay pot which has previously been washed out with molten borax. The pot is covered and heated in a gas furnace in an oxidising atmosphere. No flux is used, but it is advantageous, at any rate in some cases, to bubble oxygen through the molten gold for a minute or two before pouring. The gold is poured in an iron mould, which is neither smoked nor oiled, but rubbed with powdered graphite, and then brushed clean with a stiff brush. The ingot is cleaned by brushing and heating in hydrochloric acid, dried, and rolled out. The rolls must be clean and bright, and free from grease. The surface of the rolled gold plate may be again cleaned by scrubbing with fine sand and ammonia and also with hydrochloric acid, but if it is left rough, the plate readily accumulates impurities on its surface.
The addition of hydrobromic acid to the clear solution of gold chloride has been tried without throwing more silver out of solution or affecting the quality of the gold. An additional precaution is to remove the gases taken up b\' the gold during the process of melting by heating it to redness in vacuo, but the consequent improvement in fineness, if any, cannot be detected by assay. The method has also been tried of melting the precipitated gold in a silica tube ui vacuo and allowing it to solidify before admitting the air. On the solidification of the gold the tube breaks. There seems to be no improvement in the fineness of the gold due to this treatment.
Fine gold is made a little purer by scraping it just before it is assayed, and also by heating it to redness, as suggested by S. W. Smith. This is probably due to the removal from the surface of impurities such as grease, moisture, dust, condensed vapour, etc.1
Oxalic, acid is often used instead of sulphurous acid as the precipitant, and is stated by Kriiss to be the best precipitant if platinum is present. Platinum is not precipitated from its solution as tetrachioride by sulphurous acid, ami tellurium, though reduced by sulphurous acid at the same time as gold, would not be present in the solution under the conditions named. Sulphurous acid acts in cold solutions, but if oxalic acid is used, it is better i-o warm the solution and to leave it to stand for three or four days.
J. \V. Pack2 uses aluminium to precipitate the gold from, its solution as chloride. F. Mylius:J extracts the gold chloride with ether, but the method <j;ivcs poor results, judging from, an examination of the gold prepared in this \vav at the Hamburg Mint. At the Melbourne Mint, line gold is prepared by passing chlorine gas through molten gold previously purified by precipitation and washing.'1 The results are highly satisfactory.
Limits of Accuracy in Gold Bullion Assay.- Attention may here be drawn io the errors introduced by the lack of delicacy of the very iinest assay balances in ordinary use. It has elsewhere been shown by the author5 that bv woixliinn; jn \}\^ way indicated above, errors not greater than 0-15 per i'ouo mav be introduced. It is, therefore, clear that this amount represents the limit'of accuracy when such, balances are used. By weighing correctly toO-ol per 1,000, however, and performing all other operations with scrupulous can\ then in the determination of gold in high-standard alloys of gold and copper, or of gold, silver and copper, whether pure or contaminated
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